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GAPS
Global 

Architecture 

of Planetary

Systems

qItalian collaboration among ~80 scientists in 

the exoplanets field

qLong-term multi-purpose observing program

started in 2012 with HARPS-N at TNG, now

GIARPS at TNG

qMain Objectives:

• Characterization of the 

architectural properties

of planetary systems

• Understanding the 

origin of planetary

system diversity



GAPS
Science 
cases

� About 350 targets, 36/40 nights/semester

� Need of dedicated management and data sharing in addition to 
the TNG archive

M stars

• Frequency of Neptunes
and Super Earths in the 
Habitable Zone of M 
dwarfs

Known Planets

• Search for additional low 
mass bodies around stars 
hosting known 
planets/planetary systems

• Characterization of known 
systems

Metal Poor stars

• Frequency of planets in 
low metallicity stars

Open Clusters stars

• Frequency of close-in 
planets in crowded 
environments

Rossiter-McLaughlin

• Characterization of the 
orbital alignment for 
known planetary 
systems

Star-Planet Interaction/ 
Asteroseismology

• Tidal interaction and its 
impact on the stellar activity

• Refinement of Stellar 
parameters



GAPS
Database

Twiki: data sharing page

Main datum from 
GAPS: 

TIME SERIES



GAPS
Database



GAPS
Database



GAPS
Database



GAPS
Database

� Modification of a copy of the GAPS fits with uniform information 
(target name, target RV, mask, …)

� Matching among targets belonging to different subprograms

� Release of a default reduction with F spectral type mask (created
by GAPS)

Miscellanea



GAPS 
Data 
reduction

Credit: 
https://nexsci.caltech.edu/workshop/2018/
presentations/20180724-
SaganWorkshopRV-
SharonXuesongWang.pdf

Stellar spectrum
vs numerical mask

Weighted and scaled average of the lines
contained in the correlation mask: a 

proxy for common line profile changes
(e.g. Pepe et al. 2002 and the references

therein)

CCF

theoretical positions of 
the stellar absorption lines
at zero velocity

Principle of the HARPS-N Data Reduction Software 
(DRS)



GAPS
Data 
reduction

Different programs/targets = different needs
- Test with different masks
- Enlarging the CCF computation width (e.g. fast rotators)
- RV computation for «red» orders
- logR’HK activity index procedure

See the talk by A. Bignamini



GAPS 
Data 
reduction

YABI: Not only a basic usage for GAPS

CCF asymmetry indices to 
evaluate the stellar activity

Coadding of the spectra for 
stellar parameters

determination

TERRA pipeline
(M dwarfs, young

& active stars)



GAPS2
&
Young 
Objects

Search and characterization of planets
around young stars (< 800 Myr)
� Blind search

� Confirmation of planets found with other RV surveys

� Transiting candidate follow-up (TESS, Kepler/K2)

Large exploitation of the previous experience



GAPS2
&
Young 
Objects

Time series pages updated for GAPS2 programs
Useful to manage the observations



GAPS2/YO
Target 
selection



GAPS2/YO
Target 
selection

Age determination/validation of the candidates:

The crucial role of public archives
� Rosat catalog for X-ray emission search

� Gaia catalog for kinematic and color

� Rotation period from TESS LC and past photometric surveys

� Reconnaissance spectra for Lithium

� RV from archives to exclude false positive scenarios

� Imaging observations from archives



An example

Validation of DS Tuc A b:

(almost) totally based on archival data

Rotation period from 
ASAS data (2000-2008)

Mass upper
limit from
HARPS RVs
(2005) and FP
rejection from
FEROS, HARPS 
and Gaia

Mass limit for possible substellar
companion from NaCo data (2004 
and 2009)

(Benatti et al. 2019)

A sort of



Conclusions

� Fruitful experience between GAPS and IA2 

� IA2 services useful for data sharing, custom/specific
data reduction, management of the observations

� GAPS2/YO provides one of the best examples on how
archival infromation is fundamental for top-level
scientific publication

Thank you for your attention!


